CLAIMS 

- What is claimed is: 

1 \l. A method for modeling a digitally simulated camera and lens 

2 comprising adjusting at least one camera and lens parameter of a plurality of 

3 camera and lens parameters in response to the adjustment of at least one other 

4 — d v 

1 2. The method as set forth in claim 1, wherein the plurality of 

2 camera and lens parameters are selected from the group comprising field of 

3 view, lens focus, focal length, depth of field, hyper focal focus, camera aperture 

4 and aspect ratio. \ 

1 3. The method as serfcrth in claim 1, wherein the at least one other 

2 camera and lens parameter is selected from the group comprising an aspect 

3 ratio and aperture and the at least one^zamera and lens parameter is selected 

4 from the group comprising hyper focal distance, hyper focal focus, near focus 

5 and far focus. \ 

1 4. The method as set forth in claim lVwherein the at least one other 

2 camera and lens parameter comprises focal lengtnyand the at least one camera 

3 and lens parameter is selected from the group comprising hyper focal distance, 

4 hyper focal focus, depth of field and field of view. \ 

1 5. The method as set forth in claim 1, wherein the at least one other 

2 camera and lens parameter comprises focus and the at least one camera and 

3 lens parameter is selected from the group comprising focal length, near focus, 

4 far focus and field of view. \ 

1 6. The method as set forth in claim 1, further comprising generating 
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2 a digital output representative of at least one camera and lens parameter of the 

\ 

3 plurality of camera and lens parameters. 

\ 

1 7.\ The method as set forth in claim 1, further comprising generating 

2 a graphicaPdisplay of a scene in accordance with a modeled camera and lens 

3 using the plurality of camera and lens parameters, wherein the display is 

4 updated as camera and lens parameters are adjusted. 



1 8. A method for modeling a digitally simulated camera and lens 

2 comprising: \^ 

3 receiving at leastone initial camera and lens parameters of a plurality of 

4 camera and lens parameters; and 

\ 

5 generating at least one other camera and lens parameter of the plurality 

6 of camera and lens parametersVising the at least one initial camera and lens 

7 parameter. 



1 9. The method as set fortmin claim 8, wherein the at least one initial 

2 camera and lens parameter is selected from the group comprising focal length, 
yty 3 aperture and lens size and the at least one, other camera and lens parameter 

4 comprising a field of view. 

1 10. The method as set forth in claim V wherein the at least one initial 

2 camera and lens parameter comprises camera and lens parameters reflective of 

3 a real world camera and lens parameter and the stiep of generating generates 

4 camera and lens parameters to match the real world\camera and lens. 

1 11. The method as set forth in claim 8, whereua the plurality of 

2 camera and lens parameters are selected from the group comprising field of 

3 view, lens focus, focal length, depth of field, hyper focal focus, camera aperture 

4 and aspect ratio. 
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1 v 12. The method as set forth in 8, further comprising generating a 

2 digital output representative of at least one camera and lens parameter of the 

1 13. XThe method as set forth in claim 8, further comprising generating 

2 a graphical display of a scene in accordance with a digitally modeled camera 

3 and lens using th^rjlurality of camera and lens parameters. 

1 14. A method\for modeling a digitally simulated camera and lens 

2 comprising: \ 

3 receiving at least oneVtitial camera and lens parameter of a plurality of 

4 camera and lens parameters; \^ 

5 receiving at least one other camera and lens parameter of the plurality of 

6 camera and lens parameters; and \ 

7 selectively correcting the at leasrone other camera and lens parameter in 

8 view of the at least one initial camera and\lens parameter. 

1 15. The method as set forth in claim 14, wherein the plurality of 

2 camera and lens parameters are selected from me group comprising field of 

3 view, lens focus, focal length, depth of field, hyper focal focus, camera aperture 

4 and aspect ratio. \ 

1 16. The method as set forth in claim 14, further comprising generating 

2 camera and lens parameters based upon camera and lensV>arameters selected 

3 from the group comprising the at least one initial camera and lens parameter 

4 and the at least one other camera and lens parameter. \ 

1 17. The method as set forth in claim 14, further comprising generating 

2 a digital output representative of at least one camera and lens parameter of the 
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3 plurality of camera and lens parameters. 

\ 

1 18\^ The method as set forth in claim 14, further comprising generating 

2 a graphical display of a scene in accordance with a modeled camera and lens 

3 using the plurality of camera and lens parameters. 



1 19. A method for digitally simulating a digital camera and lens on a 

2 computing system comprising the steps of: 

3 receiving input representative of at least one camera and lens parameter; 

4 processing the input to produce calculated camera and lens parameters; 

5 and 

6 outputting the calculated camera and lens parameters. 



1 20. The method as set forth in claim 19, wherein the calculated 

\ 

2 camera and lens parameters comprise parameters not included in the input. 



1 21. The method as set forth inVlaim 19, wherein the calculated 

2 camera and lens parameters comprise corrected lens parameters determined 

3 from the input. 

if 

1 ^20^ The method as set forth in claim lY wherein said receiving step 

2 comprises receiving input from an external camem and lens device. 

1 TL. The method as set forth in claim 19, wherein said receiving step 

2 comprises the step of receiving input values from a useroperated device. 



1 ^23. The method as set forth in claim 19, wherein th^ input comprises 

2 focal length and focus and the calculated camera and lens paraVeters comprise 

3 a true focal length that is determined as a function of the input foetal length and 

4 focus. 
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^24? The method as set forth in claim 19, wherein the input comprises 
an inpubfocal length and infinity focal length cut off and the calculated camera 
and lens parameters comprise a focal length that is determined as a function of 
the input focaPi^ngth and infinity focal length cut off. 

^2#r The method as set forth in claim 19, wherein the input comprises 
an aspect ratio and aperture and the calculated camera and lens parameters are 
selected from the group comprising hyper focal focus, hyper focal distance, 
near focus and far focus, the calculated camera and lens parameters determined 
as a function of the aspect ratio and aperture. 

& 

The method as set forth in claim 19, wherein the input comprises a 
desired circle of confusion and the\calculated camera and lens parameters 
comprise a focus that is determined z^s a function of the desired circle of 
confusion. 

JpT. The method as set forth in cla^im 19, further comprising the steps 

of: 

receiving reference objects; 

inserting the reference objects in a field ofView; and 
updating the reference objects to be consistently in the field of view 
when changes to camera and lens parameters are effected . 

^28^ The method as set forth in claim 19, wherein said input comprises 
camera orientation data relative to a subject being viewecKby the camera and 
lens, said processing step comprising the step of calculating^ the camera and 
lens parameters as a function of the camera orientation data. 



1 The method as set forth in claim 19, wherein the step of 
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2 processing x comprises referencing a table of camera and lens parameters to 

3 determine calculated camera and lens parameters. 

€ \ 

1 Jh(f. The method as set forth in claim 19, wherein the step of 

2 outputting comprises outputting graphical representations of at least a portion 

3 of the camera and lens parameters to a graphical display. 

1 Jol. The method as set forth in claim 19, wherein the step of 

2 outputting comprises outputting numerical values representing at least a 

3 portion of the camera and lens parameters. 

\ 5/ 

j::, 1 ^327 The method as set forth in claim^flT wherein said graphical 

^ 2 representations show a point of view qf a scene from a position not in a field of 

'"■■A 3 view defined by the camera and lens. 

1 ^35T The method as set forth in claim 19, wherein the step of 

2 outputting comprises outputting numeric values representative of the camera 
j j 3 and lens parameters to a real world camera and lens device. 

ijj 1 A method for simulating a digital camera and lens on a computer 

2 generated display, said method comprising the stVps of: 

3 generating markers indicative of the optical Characteristics of the camera 

4 and lens; and 

5 generating on the display an image reflective ofyobjects viewed through 

6 the camera and lens; and 

7 generating on the display the markers relative to the image viewed 

8 through the camera and lens. 

1 ^35T The method as set forth in claimj3C wherein the markers 

2 comprise markers representative of a hyper focal distance. 
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1 \The method as set forth in clairr>34, wherein the markers 

2 comprise marker^ representative of the hyper focal focus of the lens. 

1 J?* The method as set forth in clairru3^Twherein the markers 

2 comprise markers representative of near and far limits of focus of the lens. 

u \ * 

1 The method as set forth in claim>C wherein the markers are 

2 adjustable by a user. \ 

e \ ^ 

1 ^9. The method as set forth in claim^C further comprising a user 

2 inputting an adjustment to at least one marker using a user input device, the 

3 marker adjusted based on the user input. 

UL \ Ho 

1 The method as set forth in claim^9^ wherein said step of said user 

2 inputting comprises said user moving a cursor using a cursor control device to 

3 move the at least one marker on the display\ 

4 ^MT The method as set forth in claim>#97 wherein said step of said user 

5 inputting comprises the step of said user inputting a value that indicates that 

6 the at least one marker is to be moved on the display. 

1 A method for simulating a digital cameVa and lens on a computer 

2 generated display, said method comprising the steps of: 

3 generating reference charts to be used by the user: 

4 generating on the display an image reflective of objects viewed through 

5 the lens; and \ 

6 generating on the display the reference charts relative to the image 

7 viewed through the lens. \ 
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1 The method as set forth in claim 42, further comprising the step of 

2 adjusting the\ize and placement of the reference charts in conjunction with a 

3 change of focaHength such that a visible representation of the chart on the 

4 display remains constant to the user. 

1 A method for digitally modeling a digital camera and lens 

2 comprising the steps of:\ 

3 setting a determined infinity distance from the camera lens to a 

4 predetermined value less than infinity; and 

5 adjusting camera and\lens parameters such that the determined infinity 

6 distance is not exceeded. \ 

1 *4fT The method as set forth in claim.^4, wherein the step of adjusting 
\l adjusts far limits of focus not to exceed the determined infinity distance. 

y 1 The method as set forth clairMC wherein the determined 

2 infinity distance defines a photographic, area of interest. 

1 A method for matching a first image taken by a first camera and 

2 lens and a second image generated on a computer system, said method 

3 comprising the steps of: \ 

4 inputting a digital representation of the first image into the computer 

5 system; \ 

6 inputting camera and lens characteristics of the first camera and lens; 

7 generating a digital model of the first camera and lens on the computer 

8 system using the camera and lens characteristics input; and 

9 generating the second image in the field of view of the modeled camera 
10 and lens. \ 

1 yi8T The method as set forth in claim^ wherein the camera and lens 
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characteristics are selected from the group comprising field of view, lens focus, 
focal length/depth of field, hyper focal focus, camera aperture and aspect ratio. 

Sg \ & 

JS. Thejnethod as set forth in claim^TT wherein the first image input 
is generated by a real world camera and lens. 

A hand held camera and lens calculation device comprising a 
processor configured to receive at least one camera and lens parameter of a 
plurality of camera and lens parameters and calculate at least one other camera 
and lens parameter of the plurality of camera and lens parameters. 

& V 

<^5l. The hand held camera and lens calculation device as set forth in 
claimjQ^ further comprising an output display for displaying values 
representative of at least a portionW the camera and lens parameters. 



The hand held camera afod lens calculation device as set forth in 
claim further comprising a graphic output display for graphically displaying 
images representative of at least a portion of the camera and lens parameters. 



Jft. The hand held camera and len$ calculation device as set forth in 
claim further comprising a user input device configured to receive user 
input of camera and lens parameters. 

^MT The hand held camera and lens calculation device as set forth in 
claim further comprising an input port configured to receive input of 
camera and lens parameters from a coupled camera and lens device. 

'ft 

The hand held camera and lens calculation\device as set forth in 
, wherein the camera and lens parameters are selected from the group 
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3 comprising field of view, lens focus, focal length, depth of field, hyper focal 

4 focus, camera aperture and aspect ratio. 

1 Th e hand held camera and lens calculation device as set forth in 

2 clairrjJt?, wherein the calculation comprises an adjustment of the at least one 

3 other camera \nd lens parameter in response to a change of the received camera 

4 and lens parameter. 

St \ 

1 J?f. The hand held camera and lens calculation device as set forth in 

2 claim wherein theValculation comprises a generation of the at least one 

3 other camera and lens parameter using the received camera and lens parameter. 

1 The hand held camera and lens calculation device as set forth in 

2 claim^j wherein the calculation comprises and correction of the at least one 

3 other camera and lens parameter in view of the received camera and lens 

4 parameter. \ 

ifb \ 

1 J&T A computer system comprising: 

2 an input; \ 

3 a display; \ 

4 a processor coupled to the input \nd display and configured to receive 

5 from the input at least one camera and lens parameter of a plurality of camera 

6 and lens parameters, calculate at least one ©ther camera and lens parameter of 

7 the plurality of camera and lens parameters Vnd display camera and lens 

8 parameters on the display. \ 

1 The computer system as set forth in claims; wherein said 

2 processor is configured to generate a graphical representation of camera and 

3 lens parameters on the display. \ 

1 The computer system as set forth in claimj^/ wherein said 

-38- > 



2 processor is configured to generate a numeric representation of camera and lens 

3 parameters on the display. 

1 com P uter system as set forth in claim 59, wherein the input 

2 comprises a port configured to be coupled to an external camera and lens 

3 device. \ 

1 The computer system as set forth in claim 59, wherein the input 

2 comprises a port configured to be coupled to a user input device. 

1 A computer readable medium comprising instructions, which 

2 when executed by a processing system, modeling a digitally simulated camera 

3 and lens comprising adjusting at least one camera and lens parameter of a 

4 plurality of camera and lens parameters in response to the adjustment of at least 

5 one other camera and lens parameter. \ 

£ V 

1 j& The computer readable medium as set forth in claim 64, wherein 

2 the plurality of camera and lens parameters are selected from the group 

3 comprising field of view, lens focus, focal length\depth of field, hyper focal 

4 focus, camera aperture and aspect ratio. \ 

1 J&; The computer readable medium as set fotth in claim 64, further 

2 comprising instructions which when executed generate a\iigital output 

3 representative of at least one camera and lens parameter of me plurality of 

4 camera and lens parameters. \ 

1 ^677 The computer readable medium as set forth in claim\64, further 

2 comprising instructions which when executed, generate a graphicalNdisplay of 

3 a scene in accordance with a modeled camera and lens using the plurality of 

4 camera and lens parameters, wherein the display is updated as camera and lens 

5 parameters are adjusted. 
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1 t ^68^ A computer readable medium comprising instructions, which 

2 when executed by a processing system, model a digitally simulated camera and 

3 lens comprising: 

4 receiving at least one initial camera and lens parameters of a plurality of 

5 camera and lens parameters; and 

6 generating at least one other camera and lens parameter of the plurality 

7 of camera and lenkparameters using the at least one initial camera and lens 

8 parameter. \ 

1 j& The computer readable medium as set forth in clainyGST wherein 

2 the at least one initial camera^ and lens parameter comprises camera and lens 

3 parameters reflective of a real world camera and lens parameter and the step of 

4 generating generates camera ancKlens parameters to match the real world 

5 camera and lens. \ 

il \ % 

1 JHT. The computer readable mfedium as set forth in claim^68; wherein 

2 the plurality of camera and lens parameter are selected from the group 

3 comprising field of view, lens focus, focal length, depth of field, hyper focal 

4 focus, camera aperture and aspect ratio. \ 

1 yfl. The computer readable medium as set forth in ^6, further 

2 comprising instructions which when executed generate a digital output 

3 representative of at least one camera and lens parameter of the plurality of 

4 camera and lens parameters. \ 

1 The computer readable medium as set forth in Wairn^T further 

2 comprising instructions which when executed generate a grapMcal display of a 

3 scene in accordance with a digitally modeled camera and lens usuig the 

4 plurality of camera and lens parameters. \ 
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1 2$. A computer readable medium comprising instructions, which 

2 when executed by a processing system, model a digitally simulated camera and 

3 lens comprising: 

4 receiving^ least one initial camera and lens parameter of a plurality of 

5 camera and lens parameters; 

6 receiving at leastone other camera and lens parameter of the plurality of 

7 camera and lens parameters; and 

8 selectively correcting the at least one other camera and lens parameter in 

9 view of the at least one initial camera and lens parameter. 

if \ % 

1 The computer readable medium as set forth in clain>73, wherein 

2 the plurality of camera and lens parameters are selected from the group 

3 comprising field of view, lens focus,Vocal length, depth of field, hyper focal 

4 focus, camera aperture and aspect ratio. 

U \ # 

1 ^757 The computer readable medium as set forth in claim Ja, further 

2 comprising instructions which when executed generate camera and lens 

3 parameters based upon camera and lens parameters selected from the group 

4 comprising the at least one initial camera and lens parameter and the at least 

5 one other camera and lens parameter. \ 

1 pfr. The computer readable medium as serforth in clairnJZ37 further 

2 comprising instructions which when executed generate a digital output 

3 representative of at least one camera and lens paramete\ of the plurality of 

4 camera and lens parameters. \ 

1 Jn. The computer readable medium as set forth in\claimj?37 generate 

2 a graphical display of a scene in accordance with a modeled camera and lens 

3 using the plurality of camera and lens parameters. \ 
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1 *^>Z& A computer readable medium comprising instructions, which 

2 when executed by a processing system, simulates a digital camera and lens on a 

3 computingNsystem comprising: 

4 receiving input representative of at least one camera and lens parameter; 

5 processing the input to produce calculated camera and lens parameters; 

6 and \^ 

7 outputting thexalculated camera and lens parameters. 

1 s?9. The computer readable medium as set forth in claim,?**, wherein 

2 the calculated camera and lens parameters comprise corrected lens parameters 

3 determined from the input. \ 

*l \ n 

1 J&f The computer readable medium as set forth in claim^c, wherein 

2 the input comprises an aspect ratioWid aperture and the calculated camera and 

3 lens parameters are selected from theWoup comprising hyper focal focus, 

4 hyper focal distance, near focus and fanfocus, the calculated camera and lens 

5 parameters determined as a function of the aspect ratio and aperture. 

1 ^J&r" The computer readable mediumas set forth in claim jZ8? wherein 

2 the input comprises a desired circle of confusion and the calculated camera and 

3 lens parameters are selected from the group comprising near focus and far 

4 focus, said calculated camera and lens parametersidetermined as a function of 

5 the desired circle of confusion. \ 

?2 \ 7 ? 

1 / £fL The computer readable medium as set forth in claim^To, further 

2 comprising instructions which when executed, \ 

3 receive reference objects, \ 

4 insert the reference objects in a field of view, and \ 

5 update the reference objects to be consistently in the field of view when 
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6 changes to camera and lens parameters are effected. 

1 \The computer readable medium as set forth in claim 78, wherein 

2 said input comprises camera orientation data, said processing comprising 

3 calculating the camera and lens parameters as a function of the camera 

4 orientation data. \ 

1 o8*fT The computer readable medium as set forth in claim 78, wherein 

2 outputting comprises outputting graphical representations of at least a portion 

3 of the camera and lens parameters to a graphical display. 

# V 

1 -*85. The computer readable medium as set forth in claim 78, wherein 

2 outputting comprises outputtingVumerical values representing at least a 

3 portion of the camera and lens parameters. 

*7 \ 

1 «s>8<* The computer readable medium as set forth in claim 84, wherein 

2 said graphical representations show a pomt of view of a scene from a position 

3 not in a field of view defined by the camera and lens. 

^ \ 

2 ^87. A computer readable medium comprising instructions, which 

3 when executed by a processing system, simulate b digital camera and lens on a 

4 computer generated display comprising: \ 

5 generating markers indicative of the optical characteristics of the camera 

6 and lens; and \ 

7 generating on the display an image reflective of objects viewed through 

8 the camera and lens; and \ 

9 generating on the display the markers relative to theVnage viewed 
10 through the camera and lens. \ 

1 ^8§T A computer readable medium comprising instructiOJis, which 
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2 when executed by a processing system, simulate a digital camera and lens on a 

3 computengenerated display, comprising: 

4 generating reference charts to be used by the user; 

5 generating on the display an image reflective of objects viewed through 

6 the lens; and \ 

7 generatington the display the reference charts relative to the image 

8 viewed through thalens. 

to \ tf 

1 ^&f. The computer readable medium as set forth in claim^^C further 

2 comprising instructions which when executed adjust the size and placement of 

3 the reference charts in conjunction with a change of focal length such that a 

4 visible representation of the cjhart on the display remains constant to the user. 

1 ^90T A computer readable medium comprising instructions, which 

2 when executed by a processing system, digitally model a digital camera and 

3 lens comprising: \ 

4 setting a determined infinity distance from the camera lens to a 

5 predetermined value less than infinity ;\and 

6 adjusting camera and lens parameters such that the determined infinity 

7 distance is not exceeded. \ 

1 J?(^ The computer readable mediurA as set forth in claim^eC wherein 

2 adjusting adjusts far limits of focus not to exceed the determined infinity 

3 distance. \ 

^ \ V 

1 ^J^T" The computer readable medium as se\ forth in claim ^wherein 

2 the determined infinity distance defines a photographic area of interest. 

1 ^95T A computer readable medium comprising instructions, which 

2 when executed by a processing system, match a first image\aken by a first 
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3 camera and lens and a second image generated on a computer system, 

4 ^^mprising: 

5 ^inputting a digital representation of the first image into the computer 

6 system; 

7 inputting camera and lens characteristics of the first camera and lens; 

8 generating a digital model of the first camera and lens on the computer 

9 system using the camera ancklens characteristics input; and 

10 generating the second ima^e in the field of view of the modeled camera 

1 1 and lens. 

1 94: The computer readable medium as set forth in clainv93, wherein 

2 the camera and lens characteristics are selectechfrom the group comprising 

3 field of view, lens focus, focal length, depth of fielaN^yper focal focus, camera 

4 aperture and aspect ratio. 

1 JpSl' The computer readable medium as set forth in claim 94^ wherein 

2 the first image input is generated by a real world camera and lens. 



-45- 



